This paper investigates the profitability and information content of insider trading in the Spanish stock market. Our results show that insiders earn excess profits when investing on corporate nonpublic information, while outsiders mimicking them fail to obtain positive excess returns. The paper also investigates the relevance of a third party investing on the insider's behalf. The study further focuses on some methodological aspects, such as the need to take estimation periods that are not affected by other events or by other prediction periods, and the need to allow volatility during insider trading events to have inter-day memory.
addition to U.S. markets, studies on insider trading have been performed for the Canadian and Mexican stock markets (Baesel and Stein, 1989 and Bhattacharya et al. 2000, respectively) and, Europe, only for the Oslo Stock Exchange (Eckbo and Smith, 1998) and the London Stock Exchange (Pope et al., 1990) . Our research uses Spanish stock market data for the first time to examine the debate on the profitability and information content of insider trading and its benefits and drawbacks.
Insider trading is illegal in Spain. Under the conviction that the drawbacks of insider trading outweigh its benefits, both company and security market laws are designed to prosecute and penalise the use of private information by corporate insiders. Though more recent and less developed than U.S. rules, the comprehensive Spanish legislation on insider trading does promulgate the disclose-or-refrain rule. It is telling, however, that there is, no record of insider trading having been prosecuted in recent decades. That may cast doubts on the effectiveness of these laws, raising the question of whether insiders may be encouraged to invest on the basis of their private information.
There is little literature on the use of private information in Spanish stock markets. As a result, it is quite difficult to anticipate how insider trading may be affecting market efficiency 1 .
Spanish markets are in need of a comprehensive research on the investment behaviour of informed traders. With regard to the market microstructure literature, only a few papers such as Tapia (1996) and Rubio and Tapia (1996) , analyse trading behaviour in an asymmetric-information setting, suggesting that informed investors usually benefit from their trading. In the context of the event study methodology, Ocaña et al. (1997) and Del Brio et al. (2000) also suggest that insiders may be exploiting their private information. Taking a sample of take-overs and investment announcements, respectively, both detect that the market reacts during the pre-announcement period, which may be attributable to the presence of private information in the market. However, in neither case are data on insider trades used. Another relevant but unexplored aspect of insider trading in Spanish markets is the debate on the desirability of the legalisation of insider trading. As far as we know, only the legal literature on insider trading has focused on this issue.
From the foregoing it may be readily concluded that this paper has a big gap to fill. Firstly, it should yield conclusions as to the profitability and information content of insider trading in the Spanish market, since this has never been done before. Secondly, in view of the results, and bearing in mind that insider trading is prohibited under Spanish laws, the paper should determine whether insider trading effects on the formation of security prices are beneficial or harmful, and evaluate the effectiveness of insider trading laws.
However, the scope of the current study goes beyond this debate. Some of the papers that provide evidence on the abnormal performance of inside traders commonly document the presence of model misspecification and other features that might be distorting their results. This paper investigates whether the results remain the same after controlling for some of these deficiencies.
The paper thus gauges the sensitivity of the results to some improvements in the methodology: the use of daily data 2 , the selection of estimation periods that are not contaminated by other events or other prediction periods, the use of ARCH models to capture the stochastic behaviour of financial asset prices, and the elimination of the intensive-trading criterion to select the insiders' transactions based on private information. It is also documented how these methodological issues may contribute to increasing the robustness of results and conclusions. Furthermore, the paper analyses whether the measure of abnormal returns is sensitive to changes in the return-generating model.
In this paper, we show that Spanish insiders do benefit in their open-market transactions, as evidenced by the large excess returns detected on insider trading days. Profits thereafter turn significantly negative or disappear as more investors gain access to private information and its value decreases. This pattern reveals that uninformed investors do not succeed when imitating insider investment rules. Insider traders therefore manage to beat the market by timing their purchases and sales while outsiders mimicking them fail to obtain positive excess returns. The primary implications of these results are twofold: firstly, our results support the semi-strong form of the EMH and provide evidence against its strong form. These results may thus shed new light on the discussion concerning the desirability of insider trading. The second implication of the study is methodological. Our results against strong-form efficiency are achieved after controlling for some of the methodological deficiencies that have traditionally been blamed for the failure to accept the EMH.
Other findings of the study could also be highlighted. One significant contribution of the paper is the distinction drawn between direct versus indirect insider transactions. We incorporate a new variable into the empirical research on insider trading: the transparency of the insider transaction. Our results show that insiders camouflage their trading by delegating it to a third person. In those cases, abnormal returns are not detected on the transaction date, but later on.
Finally, when the sample is partitioned into sales and purchases, the results reveal that sales are more information-induced than purchases.
The remainder of the paper is as follows. A brief overview of previous research is summarised in the next section. Sections 3 and 4 respectively describe the characteristics of the sample and methodology utilised. Section 5 presents and interprets the empirical results and the conclusions and implications of the study are drawn in the final section.
2.-PREVIOUS EMPIRICAL EVIDENCE.
The empirical research on insider trading has traditionally been broad in scope. Apart from its original goal, i.e. the measurement of abnormal returns made during periods of heavy insider trading, researchers have analysed insider-trading patterns in various settings: (i) a comprehensive study of both legal and illegal insider transactions around some firm-related events, such as takeovers (Seyhun, 1990; Eysell and Arshadi, 1993) , CEO turnover (Niehaus and Roth, 1999) , equity issues (Gombola et al., 1999; Niehaus and Roth, 1999) , dissemination of firms' forecast information (Penman 1982 (Penman , 1985 , dividend announcements (John and Lang, 1991) , exchange listing (Webb, 1999) , etc...; (ii) studies on the effects of the quality of information on the creation of stock prices (Seyhun, 1988a,b; Meulbroek, 1992; Veronesi, 2000) ; (iii) examination of insider trading as an investment pool, in the sense that it transmits new information that outsiders may use to delineate their investment strategies (Kerr, 1980; Rozeff and Zaman, 1988) ; (iv) discussion on the effects of the regulation of insider trading (Jaffe, 1974b; Haddock and Macey, 1987; Khanna et al., 1994); (v) and, more recently, the analysis of the intraday patterns of returns, volume and bid-ask spreads of both informed and uninformed traders, in the context of the market microstructure literature and the asymmetric information paradigm, following the research initiated by Kyle (1985) .
However, two approaches to insider trading analysis are noteworthy. Each one uses a different set of insider transactions which determines the interpretations and implications of each approach. The first strand examines the set of insiders' corporate transactions reported by insiders themselves, while the second uses a set of illegal transactions cited in civil or administrative cases.
Regarding the first approach, we could mention some papers such as those of Jaffe (1974a,b), Pope et al. (1990) , Madura and Wiant (1995) , Penman (1982) , Kerr (1980) and Eckbo and Smith (1998) . They analyse the profits made by insiders on self-reported corporate transactions.
Most of these papers confine themselves to the realm of the O.S.I.T. (Official Summary of Insider
Trading), -a monthly publication of the SEC (Security and Exchange Commission) that contains all insider transaction records at the N.Y.S.E.-, or similar databases available for several stock markets.
The theoretical framework used to interpret these findings is the EMH. If inside information is fully incorporated when setting security prices, it will not be useful for developing profitable trading strategies. Using the event study methodology, they test simultaneously the strong and the semistrong form of the EMH.
Although these studies mainly support semi-strong form efficiency, as far as statistics are concerned many of them refute strong form efficiency, since they identify abnormal returns on insider trading days. In view of this situation, insider trading is blamed for introducing noise into stock prices and the enforcement of insider trading laws is demanded. That is the case of papers such as Jaffe (1974a,b) , Finnerty (1976) , Seyhun (1986) or Madura and Wiant (1995) , which report that insiders earn, on average, higher returns than one would expect if no private information were available. In contrast, Lin and Howe (1990) or Eckbo and Smith (1998) It is worth noting that the conclusions of these papers critically depend on the assumption that insiders' financial performance is attributable to superior information rather than other factors such as insiders' superior skills. This shortcoming is palliated by the use of the intensive month criterion 3 , conceived as a signal to identify those insider transactions based on private information.
However, there is usually one drawback, since if databases composed of monthly records are used, neither the transaction date nor the transaction price are provided.
The second approach focuses on illegal insider transactions detected and prosecuted by the SEC. The analysis of illegal insider trading allows researchers to achieve two goals. Firstly, to guarantee that the profitability of the analysed transactions is effectively due to the possession of private information, as alleged by the SEC, and secondly to provide more robust results, since they usually accede to the precise transaction date and price. However, its primary weakness lies in the fact that they have to assume that all the trading not undertaken by the prosecuted investors in their sample is attributable to non-insiders. Holderness and Sheehan (1985) , Meulbroek (1992) , Cornell and Sirri (1992) and McConnell (1997, 1999) are some of the more outstanding papers on illegal insider trading. From their perspective, insider trading is associated with larger price movements than those of the surrounding days, when insiders do not trade. Hence, they conclude that insider trading leads to more informative stock prices and, consequently, it provides a foundation for the legalisation of insider trading. However, it is worth noting that Chakravarty and McConnell (1999) Sample announcements satisfied three major screening criteria. Firstly, the use of daily data made it unnecessary to apply the intensive trading criterion to discriminate informed trading. What is more, we agree with Finnerty (1976) on the fact that this criterion incorporates a bias into the study and also unnecessarily reduces the sample size. Therefore, to assure that our sample consisted only of insider transactions motivated by the possession of private information, we dropped from the sample any transaction made for non-informational reasons. We thus eliminated transactions made as a consequence of inheritances, gifts, bonuses, acquisitions or disposals by conversion or exchange and excise of options and rights. Information on the motivation of insider trading was also extracted from the insiders' files remitted to the CNMV where the insiders themselves report the reasons for their trading.
Secondly, in an attempt to adequately isolate the event, we chose estimation periods that were not affected by any other firm-related event, any other insider trade or any other prediction period. That made it necessary to separate out confounding effects on the one hand, and to exclude from the sample all those transactions that were not separated by a 5-month period, on the other. In order to separate out confounding events, we eliminated all the insider trades concurrent with a relevant firm-related event. Given the high number of confounding events taking place every day, Foster (1980) suggests selecting only those confounding events whose impact on market prices had been documented in previous work, or those which seem to be related to any detected differential pattern in the sample firms. Thus, we considered the following as relevant events: mergers and takeovers, outstanding investment and divestment announcements, exclusions from negotiation, equity issues and dividend payoffs on days (-3,+3) as in Markides (1992) , along with bankruptcies and a firm's dissolution. Finally, in order to reduce the influence of asynchronous trading, we demanded a minimum quoting rate of forty-seven out of the eighty days in the estimation period 6 .
4.-METHODOLOGY.
4.1.-Measuring abnormal returns.
To determine whether insiders, and outsiders mimicking them, are able to earn abnormal returns, we applied the methodology of event studies. Hence, we tested whether abnormal returns on an insider trading day (or day 0) and the surrounding period are significantly different from zero. To measure abnormal returns, prediction errors were calculated by subtracting expected or "normal"
returns from current returns. Current returns are constructed as the logarithmic conversions of returns adjusted by dividends and subscription rights. Since databases on self-reported insider trading do not contain the transaction price, we used closing prices, thus reinforcing the need to adequately estimate the volatility in each period by a conditional autoregressive model.
To measure normal or expected returns, defined as the returns that would be expected if the insider had not possessed private information, we estimated two different expected-returns models over the eighty days prior to day -10 that compose the estimation period. The prediction or event period 7 runs from day -10 to day +60. Days from +1 to +60 constitute the post-event period, which was selected according to the prevailing evidence on the market reacting to insider trading over the following two months. 8 We also analysed days (-10, -1) as a pre-event period, in case any information were leaked prior to the insider trade.
Some modifications in the data were also made to adequately calculate the aggregated returns. There is further evidence that insiders obtain abnormal returns if stock prices rise abnormally after their purchase or if prices decline abnormally after their sale. Therefore, if we believe that both purchase and sale returns should be measured as positive abnormal returns in the overall sample, excess returns for insiders' sales should be multiplied by -1 for the purpose of aggregation, as in Jaffe (1974a) . This aggregation procedure is also followed by Seyhun (1986) , Rozeff and Zaman (1988) , Brick et al. (1989) , Lin and Howe (1990) and Pope et al. (1990) , among others.
Return-generating models.
Following Brenner (1979) , we estimated two different expected-returns models so as to gauge the sensitivity of measured excess returns to changes in the model. As alternative benchmark models we used the traditional market model (hereafter MM) and a modified market model adjusted by conditional-heteroskedasticity. This second model attempts to remove some of the deficiencies of the MM when describing the stochastic behaviour of asset returns. Conditional heteroskedasticity has widely been found when working with high frequency financial data; therefore, efficient estimating methods must take such a phenomenon into consideration. In this sense, we modify the MM by incorporating an accurate measure of volatility through a GARCH model that also accounts for some specific characteristics of our study (i.e., large sample size, unknown transaction prices and relatively short estimation periods). We refer to this model as a constrained-ARCH or CARCH market model and it is constructed as a simplified GARCH(1,1) model to which we added some ad hoc restrictions in the same way as Engle (1982, eq. 28) . A further description of this model can be found in Appendix I.
Testing abnormal returns.
For hypothesis testing purposes, we employed various statistics so as to guarantee the adequacy of the statistic to the model employed. To guarantee the robustness of the conclusions based on the MM, we employed the portfolio test (t-test or t_ MM ) and a standardised test (W-test), as shown in equations 1 and 2, respectively. Since the portfolio test equally weights all the returns in the sample, it fails to control whether the results are being biased by the high weight of one or a few observations in the sample. For this reason, Dodd and Warner (1983) proposed the W-test where abnormal returns are standardised by dividing them by their estimated standard deviation calculated over the estimation period.
where
( 1 stands for the average abnormal return for day t, i.e. the mean of prediction errors of the firms in each period t, where t ranges from -10 to +60; 2 i σ represents the estimated variance for each firm obtained in estimation period and N t is the number of events for each day t in the event period.
is the standardised prediction error for firm i on day t, and ei σˆ is the estimated standardised deviation of prediction error for each firm obtained in the estimation period, as defined in equation 3.
Observe that T i represents the number of days of the estimation period for event i.
To test the significance of the returns drawn by the CARCH market model, we also applied the standardised test of Dodd and Warner (1983) . In order to consider the effects of heteroskedasticity, the W-test in equation 2 should be modified by incorporating the estimated conditional variances of each period, otherwise the results may be misleading and the conclusions could be invalidated. We refer to this W-test as W_ CARCH and to the W-test in equation 2 as W_ MM . This paper offers evidence that is inconsistent with strong form efficiency, which states that all information, public or private, is fully reflected in stock prices. This result is demonstrated by the average abnormal returns (ARs) plotted in Figure I and the t-values (t_ MM , W_ MM and W_ CARCH ) displayed in Table I , which indicate that ARs on day 0 are significantly different from zero, at the 1 and 5% levels. It is clear that abnormal returns are detected any time insiders trade (on day 0). Insiders are therefore able to perfectly forecast abnormal performance in Spanish stock markets, which corroborates previous evidence attained for other markets suggesting that insiders do possess and exploit special information, as stated in section 2, above 9 . These results are also confirmed by the analysis of the cumulative daily average returns (CARs). Table II shows the magnitude of the CARs and their associated statistics over different time intervals. All the statistics reveal the presence of abnormal performance in the period (-1, +1), reinforcing our evidence on insiders beating the market on the event day. For the rest of the intervals, however, the statistics reflect the absence of abnormal performance, supporting semi-strong form efficiency in Spanish stock markets.
In fact, abnormal performance was neither experienced on the days immediately after the announcement 10 , nor right after day 15, the deadline set by the CNMV for insiders to report their trading. Actually, the first market reaction starts from day 39 onwards. This feature, apparently arbitrary, is based on the fact that it takes an average of 32 days for the insiders in our sample to remit their reports to the CNMV. As soon as the information on insiders investing in their own firms' shares arrives at the market, outsiders react by investing in the same direction as the insider.
A buy (sale) insider transaction is interpreted as good (bad) news and the market responds with an upward (downward) reaction. Therefore, on days 39 and 43, outsiders obtain abnormal returns by buying shares previously bought by insiders and selling shares previously sold by insiders. The abnormal returns obtained on these days are even larger than those obtained by insiders on day 0, corroborating the inefficiency of Spanish markets
11
. However, the increasing public nature of such information makes it less valuable as more and more investors attempt to profit by it, thus provoking a decrease in market prices (as stated in Sharpe, 1981) . For the firms in our sample, this fall in prices takes place on day 51, when outsiders get negative excess returns at the 1% level of significance, as drawn by the W_ CARCH statistic. Therefore, the outsiders' mimicking strategy turns unprofitable, since on day 51 the stock market discounts the previously realised gains. The opportunities for outsiders to obtain abnormal performance are eliminated, as shown by the nonsignificant cumulative abnormal profitability for the whole holding period (+1, +60). From this perspective, the uninformed investors in the Spanish market seem to become "misinformed" investors, as indicated by Pope et al. (1990) for British stock markets. In these circumstances, we strongly reject the hypothesis that insider trades do indeed convey information useful for outsiders, contrary to the results obtained in other stock markets, according to which outsiders may benefit from insider trading for up to two months after the event.
In conclusion, the null hypothesis of zero abnormal returns on day 0 is strongly rejected at the 1% significance level with the W_ CARCH and the 5% level for the rest of the statistics. This represents clear evidence 12 that insiders obtained greater profitability than outsiders. In fact, trading rules based on publicly available information concerning insider trading are entirely unprofitable.
Outsiders mimicking insiders' strategies only achieve abnormal returns on certain days, but these returns are systematically driven to zero after the decrease in prices on day 51.
Furthermore, given that insider trading is illegal in Spain, the results of this paper can also be interpreted as an evaluation of the effectiveness of insider trading regulation. Despite the control set by market and company laws to prevent insider trading and to guarantee the transparency and fairness of financial markets, corporate insiders are still able to benefit from their private information, earning larger returns than those expected if they did not trade using that information.
Therefore, the effectiveness of insider trading in Spain is called into question. Moreover, our results demonstrate that insider trading does not generate more informative prices in the Spanish markets, and therefore the demands for legalisation are not justified in this setting. In contrast, a tighter control of these transactions seems to be desirable so as to counteract the excess profitability earned by informed investors to the detriment of uninformed investors.
5.2.-Sensitivity of the results to changes in the return-generation model.
The results also have some methodological implications regarding their sensitivity to changes in the return-generating models. Figure I displays the average prediction errors drawn by both the MM and the CARCH market model. It can be seen that return size is very similar and the conclusions drawn by the different models are very close. However, the values of the test statistics summarised in Table I show large differences among the three statistics for specific dates. From these values, we can conclude that the t-test basically underestimates the variance of the returns, favouring the acceptance of the null hypothesis. This fact emphasises the need to consider the intraday volatility when measuring insider transactions, mainly for samples of self-reported insider trading where transaction prices are unknown. In this sense, we should highlight the good behaviour of a constrained ARCH(p) model in obtaining more efficient estimates when working with short estimation periods. The CARCH model proposed in this paper is capable of reliably describing the density function of high frequency financial assets, more accurately capturing the non-normality of the series shown in their thicker tails, and, therefore, the non-normal performance.
Another important conclusion refers to the relevance of the standardisation of returns to prevent any event from dominating the sample and biasing the results. Detecting a principal divergence among the statistics employed in this paper depends on whether they are standardised or not. Nevertheless, we can conclude that although the sensitivity of our tests to changes in the model is not very high, the estimation of various models has increased the robustness of our results.
5.3.-Other samples.
For further analysis we adopted two different approaches that could give us some insights into the current behaviour of Spanish insiders. We refer to the disaggregation of the overall sample according to the type of transaction (purchases versus sales), and its transparency, measured by the direct or indirect nature of the operation. In other words, we distinguished whether the transaction was undertaken by insiders themselves, or by a third person or enterprise on the insider's behalf.
The breakdown of insider trading into sales and purchases allowed us to test, for the Spanish markets, whether insider purchases are more information-based than insider sales, as stated by Pratt and DeVere (1970), Nunn et al. (1983) or Rozeff and Zaman (1988) . Our results do not support this proposition, as proved by the higher values of the statistics for the interval (0, +1) for sales than for purchases, as shown in Table III . On the contrary, they are consistent with Lin and Howe (1990) and Eckbo and Smith (1998) who sustain that sales are more informative than purchases. It is therefore remarkable that for the first time the cumulative returns associated with sales are significant for the interval (-10, +60), proving that insider sales send less confounding signals for uninformed investors.
Regarding the post-event market reaction, it is worth noting that the disaggregated analysis of purchases versus sales shows that the negative abnormal performance on day 51 is only motivated by the sub-sample of purchases. Brick et al. (1989) describe a similar situation for a sample of large firms 13
. They find that outsiders who purchased stocks, previously bought by insiders, received negative excess returns. To explain this fact, they evoke previous papers such as Banz (1981) or Reinganum (1981) that consider that negative excess returns may be expected when returns of high market value firms are evaluated. According to these papers, the negative abnormal returns associated with purchases may be the sum of a positive effect associated with positive inside information and a negative effect associated with high market value of equity.
More interesting are the results attained when we disaggregately analyse indirect versus direct transactions. Stock market regulation usually allows insiders to operate through a third person. In fact, insiders quite commonly delegate their trading to a trust, family member, enterprise or other intermediary, as described by Penman (1982) . Our research aimed to determine whether this "delegated" trading may be affecting strong-form efficiency in a different way to direct insider trading. For this purpose, we disaggregated the overall sample regarding the degree of transparency of insider transactions. We defined an indirect transaction as that trade where the insider tries to preserve his anonymity by delegating his trading to some of the intermediaries cited above. In this situation, it is the third person that orders the transaction and communicates it to the CNMV. This procedure guarantees that no information on the identity of the true insider is provided. A direct trade is then defined as that operation where the insider trades on his own behalf, providing information on the identity of the true investor.
The effects on market efficiency of partitioning insider trading into direct versus indirect transactions had been unexplored so far. Our results are shown in Figure II , which plots the values of W_ CARCH for the event period. They suggest that direct insiders exhibit large positive excess returns on day 0, while they are negative and not significant for indirect trades. However, positive abnormal returns are associated to the latter transactions some days after the event, concretely in the interval (+4, +5). The post-event market reaction for indirect transactions also differs from that for direct trades.
No positive abnormal returns are detected on days 39 or 43, and the negative reaction on day 51 just disappears. This clearly indicates a different performance pattern of insider trading depending on its degree of transparency, suggesting that indirect transactions are more concealing.
The analysis of the post-event reaction gives rise to two contradictory explanations. Firstly, the positive reaction four days after the event may be interpreted as a sign of the insiders' attempt to camouflage these transactions, i.e., when insiders do not negotiate on their own behalf, but through a third person, they also camouflage the real transaction date. This attempt to distort the trading date could be corroborated by the fact that the market reaction to indirect transactions follows a completely different pattern, while the evolution of the returns for direct trades throughout the event period is just the same as for the overall sample.
A second explanation 14 could be that Spanish stock markets are able to detect indirect insider trading on day 4. If so, the information content of indirect transactions is less confounding for outsiders than that of the overall sample, and, thus, share prices are able to impound the private information reflected in indirect insider trades, perhaps due to the flow of information from the insider to his tippees. In this sense, it is remarkable that the negative abnormal return on day 51 disappears when analysing indirect transactions.
5.4-Non-overlapping estimation periods.
When a multi-event study 15 is carried out, it is commonly found that the estimation period of a particular event is affected either by another event or by the prediction period of an earlier event (we refer to the former case as an event-overlapping phenomenon and to the latter as period-overlapping).
When this is the case, it cannot be guaranteed that the estimates are not affected by other large shocks in stock prices 16 .
In an attempt to avoid such phenomena, this paper emphasises the need to isolate the estimation periods from any events or prediction periods. For this purpose, one of the first screens applied in the construction of the sample was to select for each firm only those insider trades that were separated by at least 5 months. Since the prediction period should necessarily cover two months, our estimation periods are composed of no more than 80 observations. However, we tested what would have happened if we had taken an estimation period as long as those commonly used in the event study literature. Our objective was to identify potential errors presented in other event studies due to the selection of longer "contaminated" estimation periods. For this purpose, we re-estimated the former 995 regressions, taking a longer estimation period (up to 180 days), which meant provoking an overlap in several events and periods. The results are shown in Table IV . It displays the values of the different statistics employed for those days where abnormal performance is detected at the 1 and 5% level of significance, either by using a "contaminated" estimation period (hereafter, CEP) that lasts 180 days, or using a clean one (80-day estimation period). Table IV that the use of a CEP produces biased statistics.
It is clear from the results shown in
As a matter of fact, t_ MM and W_ MM detect abnormal performance on some dates where it was not detected with a clean one, bringing to light the fact that the contaminating shocks increase the magnitude of ARs in those periods. Nevertheless, when volatility is adequately measured, the opposite effect is provoked. The use of W_ CARCH allows us to capture the increase in variance motivated by the presence of other shocks during the estimation period, thus reducing W_ CARCH values, i.e. the higher volatility due to the use of a CEP favours the acceptance of the null hypothesis. These findings have important implications on date 0, since only the portfolio test detects abnormal performance with a CEP, while the rest of the statistics fail to identify it. Moreover, only the CARCH market model with a clean estimation period identifies abnormal performance at the 1% level of significance.
In conclusion, the use of a CEP produces misleading results either favouring the rejection of the null hypothesis when it holds, as for unconditional-variance tests, or favouring its acceptance when it does not hold. Therefore, the documented differences confirm our opinion that multi-event studies should look out for the presence of other similar events in the estimation and prediction periods, rather than merely excluding other confounding events.
6.-CONCLUSIONS AND IMPLICATIONS OF THE STUDY.
The rationale of this study consists basically in analysing both the profitability and the information content of insider trading in Spanish stock markets. Our results suggest that the strong form of the EMH does not hold, since insiders earn returns that exceed risk-adjusted benchmarks.
Stock prices are not fully informative. In fact, the picture emerging is a semi-strong efficient market where insiders are able to beat the market by investing using their private information on a firm's prospects, while outsiders cannot earn abnormal profits by using the publicly available information concerning insider trades compiled by the CNMV.
These conclusions have implications relevant to the desire for the legal regulation of insider trading, given that the existence of insider trading does not facilitate the formation of stock prices in Spanish capital markets. Our results also question its effectiveness, since it is clear that current laws do not prevent insiders from behaving opportunistically, i.e. investing on the basis of non-public corporate information. Therefore, our results recommend a regulatory change in Spanish laws so as to tighten outlaw fraud in security trading
17
. Furthermore, the examination of indirect or "camouflaged" insider trading proves the need to strengthen the control of the asymmetric distribution of private information among different groups of investors.
APPENDIX I: Market model with ARCH effects.
This appendix provides details of the construction of the CARCH market model proposed in this paper.
Numerous studies cast doubts on the validity of the weak form of the EMH, and also on the efficiency of the market model or the CAPM when modelling financial risk. Quite commonly these papers base their reasoning on the non-normality and the heteroskedastic behaviour of most financial variables, especially when high frequency data is used. This situation raises the point of considering the heteroskedastic nature of financial variables, and, therefore, the need to transform the market model by allowing the variance of the innovation to vary over time, as in Corhay and Toruani Rad (1996) , who obtained more efficient estimators by considering a GARCH(1,1) to perform conditional variance (although their results have also been favoured by the fact that their estimation periods were quite a lot longer than the one used in an insider trading study).
In order to account for conditional heteroskedasticity we will adopt a simplified version of a GARCH(1,1). This study requires estimating the MM with ARCH effects for each of the 995 events and to systematically compute the test statistics for each day in the event period. The simplifications, in line with Engle's (1982, eq. 28) proposals, are twofold: on the one hand, an ARCH(20) is considered instead of using an ARCH(∞) 18 and on the other hand, all the weights of the squared errors are constrained to the same value 19 . Observe that this process, which we call "Constrained ARCH" or CARCH, captures the time dependence of the variance reasonably well, assuming that the nearest squared errors of the time series influence the volatility of the period but not the information beyond the 20 th lag of the variable. Theoretically, this formulation agrees with the process by which information is impounded in stock prices, as described by DeBond and Thaler (1985) ; empirically, there are only slight differences between the estimates obtained by a GARCH(1,1) and a CARCH model.
Therefore, the market model adjusted to heteroskedasticity, or CARCH market model, proposed in this paper may be written as in equation A.1, We aggregated average abnormal returns over various time intervals so as to draw inferences on the event's impact across firms and over time. The associated t-values based on tests of the standardised cumulative abnormal returns drawn by the CARCH market model are shown in parentheses below the CARs. Both statistics tested whether CARs are equal to zero in the selected periods. We measured CARs for the interval (0, +1) because there was no evidence of a market reaction on the days immediately after the event and this interval captures all the insiders' profitability. The interval (+1, +15) was taken in order to control whether the market knew about insider trading before the insiders themselves informed the CNMV (since 15 days is the deadline set by the CNMV). We also analysed interval (+15, +32) in case there was an immediate reaction as soon as the deadline expired, and interval (+32, +60) in case the reaction occurred effectively after day 32. Therefore, these last two intervals tested the semi-strong form of market efficiency. Finally, we took the period (+10, +60) in order to analyse the profitability obtained in the whole event period and period (+1, +60) to analyse the post-event period. 1 Although the strong-form of the EMH has not been paid too much attention, the literature on testing the semi-strong form of EMH (see Azofra and Fernandez, 1999 , for a complete review of the literature)is relatively extensive. These papers conclude that Spanish markets are semi-strong efficient and that public information is adequately reflected in market prices after any kind of announcement. 2 Burnett et al. (1995) produce evidence on the differences of abnormal returns attributed to the return measurement interval (monthly or daily). Daily returns have only been employed for the study of illegal insider trading, while the use of monthly data is the rule rather than the exception when analyzing openmarket transactions. This is with the exception of the studies on bank insider trading such as Madura and Wiant (1995) and Jordan (1999) , and studies such as Bhattarcharya et al. (2000) for the Mexican market. 3 This criterion discriminates private-information based transactions in the sample by observing the trading intensity of insiders in a calendar month for a given firm, and it is based on the idea that more aggressive trading by insiders is a sign of the presence of private information in the market. Under this assumption, the intensive criterion compares the number of purchases and sales made by insiders each month in a particular firm. When there is an excess of purchases over sales, or vice versa, then that month will be classified as "purchase month" or "sale month", respectively. When the number of purchases cancels out the number of sales, then the month is classified as non-intensive and it exits the sample. The comparison between the number of purchases and sales to determine an intensive month varies among authors (three sales and no purchases, three sales more than purchases, etc.). 4 They produce an interesting study using intraday data, where the definition of uninformed-buying and selling depends on the Lee and Ready (1991) algorithm -based on the comparison between transaction prices and intraday bid-ask spreads. This approach, although very appealing, could not be applied to open-market insider trading (in the sense of non-illegal insider transactions) since neither the transaction time nor its price are known. 5 Unlike large shareholders in the U.S., who should own at least 10% of a firm's equity, a major stockholder in Spain is defined as any unaffiliated shareholder who holds 5% or more of a firm's equity. 6 As opposed to the rest of the procedures available to reduce the effects of thin trading (use of the market model modified by Scholes and Williams (1977) or CHMSW (1983) estimators), the minimum quoting rate criterion was selected because it allowed us to estimate more sophisticated models, such as ARCH models, without worrying about the effects of thin trading, and also because our sample was large enough to allow the impact of the reduction in the number of selected events. We set 47 trading days as the minimum quoting rate because it is in accordance with the average quoting frequency for firms listed on the Madrid Stock Exchange and the Spanish Continuous Market. 7 The event period lasts for two months after the event day, and the ten days prior to the event constitute the preevent period, which means that we have already used up seventy days. Since transactions have been distanced 5 months (an interval of a hundred and fifty days), the estimation period cannot be longer than the eighty previous days. 8 In fact some authors report abnormal returns up to eight months later. However, the prevailing evidence supports a period of two months. 9 However, an anonymous referee suggested an alternative explanation, more in line with papers by Meulbroek (1992) or Bhattacharya et al. (2000) , who consider that the abnormal returns on the transaction date could be also interpreted as a canny ability of Spanish markets to detect insider trading before its public announcement. However, we base our interpretation on previous papers such as Jaffe (1974a) , Seyhun (1986) , Lin and Howe (1990) and most of the researchers on insider trading. 10 Also note that significant abnormal returns were not detected on the days immediately before the event in the pre-event period (-10, -1) either, which confirms the "confidential or private" nature of insider transactions, for which information leakage is not conceived. 11 Meulbroek (1992 Meulbroek ( , p. 1679 defines the "accuracy of stock prices" as that situation where the market reaction to private information on day 0 is greater than the subsequent prices movement once the uninformed investors are aware of the information that motivated the shock (in this case, the publication of insider transactions). The huge price movements detected in Spanish markets during the post-event period thus corroborate that the abnormal performance on day 0 is attributable to insiders, representing the premium that insiders receive as a consequence of the reduction in risk derived from the possession of private information. Therefore, we reject that day 0 over-performance is due to outsiders' ability to anticipate insider transactions before their disclosure. 12 Moreover, this evidence is even stronger since any possible bias in the selection of the sample is working in favor of the acceptance of the null hypothesis. Actually, we should recall that there is a group of insiders' transactions not considered in the sample selection. We refer to the transactions made by those investors who may not be reporting them to the securities exchanges commissions or may not report their true magnitude.
INTERVALS
Other circumstances indicate that estimations of insiders returns are usually undervalued, i.e.: private information may warn insiders not to operate during certain periods; they may operate through third persons or tippees that are not obliged to inform the SEC; or they may trade in options or other assets rather than shares. Consequently, it is possible that the abnormal returns attained so far are just understated estimates of their real returns. 13 Unlike Brick et al. (1989) , we use a methodology that does not weight all transactions equally, thus corroborating the existence of this different pattern between sales and purchases. 14 An anonymous referee, to whom we are deeply indebted, suggested this explanation. 15 We define a multi-event study as that event study where the number of events associated with one firm in a calendar year is higher than one. 16 To select event-overlapping or period-overlapping estimation periods is a common practice in the insider trading literature, namely, when researchers select two consecutive intensive months in their samples. It occasionally provokes considerable variations in the magnitude of returns and, consequently, in the value of test statistics and the results of the hypothesis being tested. 17 In fact, the CNMV, aware of the need to require better quality information of insiders' transactions, has taken steps in this direction by approving R.D. 1370/2000 in July 2000. 18 It is widely known that a GARCH(1,1) may be rewritten as an ARCH(∞). 19 While a GARCH(1,1) model assigns decreasing weights to all past observations as the distance between periods increases. 20 Observe that the unconditional density is not normal since it has thicker tails than the standard normal. In this sense, see Bollerslev (1986) . 21 Observe that the computation of the test statistics associated with the CARCH model requires a careful selection of the conditional estimated variance for each period and event, as shown in equations 4 and 5.
